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Abstract: This study presents data on self-reported prevalence of Musculo Skeletal Disorder (MSD) 
symptoms and psychosocial risk exposures by age and gender among a group of office based 
University workers who use their computers for at least 25% of their work day. Employees in two 
academic organisations received an invitation to participate in an on-line questionnaire. A total of 
n=852 office workers participated in this study; yet respondents who were employed for greater than 
12 months were only included in the study cohort. Furthermore, participants were only considered for 
further analysis if they spent 50% or more of their workday in their office, and of this time at least 50% 
was spent on computer work (n=569). The study indicates that self-reported symptoms of MSDs for 
these workers were highest in the neck, shoulder and lower back. Neck, shoulder and back MSDs were 
higher for females than males, yet age differences within genders were not evident for these 
symptoms. For neck disorders, symptomatic individuals reported significantly higher levels of office 
work (p<0.05) and PC usage (p<0.005), and significantly lower levels of job content (p<0.01), job 
demands (p<0.05), and work environment (p<0.05) compared to asymptomatic participants. For the 
shoulder, symptomatic individuals exposure levels were significantly higher for office work (p<0.05) 
and PC usage (p<0.05) and significantly lower for job content (p<0.05) compared to asymptomatic 
individuals. There was evidence of important differences in the psychosocial exposures between age 
and genders, but associations between these differences and MSD symptoms were not present. 
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Two 
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levels and psychosocial risks. This research is novel in that it 
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Highlights 
 Prevalence of self reported symptoms were highest for the Neck (58%), 
shoulder (57%) and lower back (51%).  
 Neck, shoulder and lower back symptoms were not significantly different 
between age groups.  
 Females reported a significantly higher prevalence of neck and shoulder 
symptoms in each of the age groups than for males.  
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Musculoskeletal disorder prevalence and psychosocial risk exposures by age 1 
and gender in a cohort of office based employees in two academic institutions  2 
 3 
 4 
Abstract 5 
This study presents data on self-reported prevalence of Musculo Skeletal 6 
Disorder (MSD) symptoms and psychosocial risk exposures by age and 7 
gender among a group of office based University workers who use their 8 
computers for at least 25% of their work day. Employees in two academic 9 
organisations received an invitation to participate in an on-line questionnaire. 10 
A total of n=852 office workers participated in this study; yet respondents 11 
who were employed for greater than 12 months were only included in the 12 
study cohort. Furthermore, participants were only considered for further 13 
analysis if they spent 50% or more of their workday in their office, and of this 14 
time at least 50% was spent on computer work (n=569). The study indicates 15 
that self-reported symptoms of MSDs for these workers were highest in the 16 
neck, shoulder and lower back. Neck, shoulder and back MSDs were higher 17 
for females than males, yet age differences within genders were not evident 18 
for these symptoms. For neck disorders, symptomatic individuals reported 19 
significantly higher levels of office work (p<0.05) and PC usage (p<0.005), and 20 
significantly lower levels of job content (p<0.01), job demands (p<0.05), and 21 
work environment (p<0.05) compared to asymptomatic participants. For the 22 
shoulder, symptomatic individuals exposure levels were significantly higher 23 
for office work (p<0.05) and PC usage (p<0.05) and significantly lower for job 24 
content (p<0.05) compared to asymptomatic individuals. There was evidence 25 
of important differences in the psychosocial exposures between age and 26 
genders, but associations between these differences and MSD symptoms were 27 
not present.  28 
 29 
 30 
31 
*Manuscript including Legends to Tables and Figures
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Relevance to industry 32 
This study presents prevalence data on age and gender differences in self-33 
reported symptoms of MSDs and psychosocial risk exposures in a group of 34 
sedentary workers.  35 
  36 
Highlights 37 
 Prevalence of self reported symptoms were highest for the Neck (58%), 38 
shoulder (57%) and lower back (51%).  39 
 Neck, shoulder and lower back symptoms were not significantly 40 
different between age groups.  41 
 Females reported a significantly higher prevalence of neck and 42 
shoulder symptoms in each of the age groups than for males.  43 
 44 
45 
1. Introduction 46 
In 2010, The European Agency for Safety and Health at Work (OSHA) 47 
reported that Musculo-Skeletal Disorders (MSDs) were the most common 48 
work related health problem in Europe, affecting millions of workers. They 49 
stated that the size of the problem is likely to increase as exposure to work 50 
related risk factors for these conditions are increasing within the European 51 
Union (OSHA, 2010). Estimates of the cost of these problems are confined, 52 
however where data does exist the cost has been estimated at between 0.5% 53 
and 2% of Gross National Product (GNP) (Buckle and Devereux, 1999). 54 
Looking at it over a one year period, in 2000 OSHA reported an estimated 350 55 
million working days were lost due to work related diseases in Europe 56 
(OSHA, 2004). The HSE (UK) published results for a 12 month period 57 
between 2004/2005 and declared that an estimated 28.4 million working days 58 
were lost due to work related neck, shoulder, and back disorders. On average, 59 
each person suffering from these disorders took an estimated 23 days off 60 
work in that 12 month period, with an estimated cost to the economy of £5.7 61 
billion. Averaged across the working population this represents an annual 62 
loss of 1.2 days per worker (HSE, 2006). 63 
 64 
Industrialised countries, especially nations in the European Union (EU) are 65 
facing unprecedented demographic changes that will have a major effect on 66 
various aspects of society. People are living longer and older people are 67 
enjoying better health and lifestyles. By 2030, the number of older workers 68 
(55-64 years) will have risen in the EU by 24 million as the baby boomer 69 
generation become senior citizens. From 2005 to 2030 the number of people 70 
65+ will rise by 52.3%, while the age group of 15-64 will decrease by 6.8% (EU, 71 
2005). The ratio of dependent young and old people to people of working age 72 
will increase from 49% in 2005 to 66% in 2030; consequently to offset the loss 73 
of working age people there will need to be an employment rate of over 70%.  74 
 75 
The ageing population gives rise to a particular challenge in ergonomics since 76 
the prevalence of MSDs generally increases with age; by their mid 30s most 77 
people have experienced their first episode of work related MSD, usually in 78 
the form of back pain (Bernard, 1997). As a person ages their resilience to 79 
MSDs decreases, with the loss of tissue strength leading to higher severity 80 
and a more frequent onset of soft tissue damage (Bernard, 1997). Due to 81 
reduced resilience it has been shown in several studies that age is an 82 
important factor associated with MSDs (Guo et al., 1995, Soares et al., 2003, 83 
Parsons et al., 2007, Collins and O’Sullivan, 2010, Heiden et al., 2013). 84 
Musculoskeletal impairments are among the most prevalent and symptomatic 85 
health problems of middle and old age (Buckwalter et al., 1993). In some 86 
studies results have indicated that females are more predisposed than males, 87 
especially in the upper limbs (Cook et al., 2000). One notable exception is a 88 
survey by Widanarko et al. (2011) which didn’t find age differences across 89 
nine occupational groups ranging from heavy to light physical activity. 90 
 91 
Over the last decade the landscape of the European Labour force has changed 92 
considerably. The employment rates for females in the workforce increased 93 
by 4.8%, over the years 1995-2005 compared with a rise of only 1.1% for 94 
males. In addition the total gender gap in employment across the EU nears a 95 
15% difference (EUROSTAT, 2007). The role of gender in relation to MSDs, 96 
particularly back ache, muscular pain, and upper extremity, have been widely 97 
examined in medical, epidemiological, and psychological literature. Treaster 98 
and Burr (2004) conducted a review to determine the strength of support for 99 
the hypothesis that women experience higher prevalence of MSDs than males. 100 
Even after controlling for confounders’ such as age and work factors the 101 
findings suggested that females had significantly higher prevalence than 102 
males for many types of MSDs. Widanarko et al. (2011) performed a 103 
telephone survey of MSD prevalence across nine occupational groups 104 
involving 3003 males and females and found that generally, there wasn’t an 105 
age effect but there was a gender effect (with rates higher, especially for the 106 
neck, shoulders, wrist/hands, upper back and hips/thighs/buttocks than 107 
males). De Zwart et al. (2000) tested the hypothesis that the higher risk of 108 
MSDs for females could partly be explained by differences in the distribution 109 
of genders in occupations with different risks for the onset of MSDs. The 110 
hypothesis was rejected on the grounds that females showed increased risks, 111 
after occupational class was adjusted for, in the neck, shoulder, elbow, and 112 
wrist.  113 
 114 
Occupational risks that are synonymous with sedentary workplaces include 115 
exposure to computer work, reduced activity levels, and psychosocial aspects. 116 
Whether these risks increase the susceptibility for a specific gender or age 117 
group to MSD symptoms is still unknown. Much MSD research (Widanarko 118 
et al., 2011, Heiden et al., 2013) does not include details on both activity levels 119 
and psychosocial risk exposures which are recognised as being of increasing 120 
importance for shoulder, neck and lower back MSDs. Notwithstanding the 121 
level of research available which investigates age and gender differences in 122 
MSD susceptibility there is unclear evidence on the profile of MSD prevalence 123 
associated with such risk exposures.  124 
 125 
Therefore, the aim of this paper was to expand our understanding of MSD 126 
symptoms  by investigating age and gender-related MSD prevalence, and 127 
associations with activity levels and psychosocial risk exposures, across 128 
working age male and female office based employees.  129 
 130 
 131 
 132 
2. Method 133 
2.1 Study design 134 
This was a cross-sectional survey of 852 office based employees in two higher 135 
education academic institutions in the Republic of Ireland. The investigations 136 
were based on questionnaire data collected through an online survey. The 137 
survey was designed to identify age and gender-related associations to MSD 138 
symptoms.  139 
 140 
The questionnaire also surveyed various physical and psychosomatic aspects 141 
of work, including the psychosocial risk factors in sedentary occupations, and 142 
reports of MSD symptoms.  It specifically studied autonomy, job demands 143 
and environmental support.  144 
Furthermore, the exposure of office based employees to PC use and the level 145 
of work, physical and leisure activity was also captured.  146 
 147 
2.2 Participants and inclusion criteria 148 
A total of (n=852) individuals completed the on-line questionnaire. Inclusion 149 
criteria were then applied to the data: 150 
1. Individuals who were employed for less than one year were not 151 
included due to exposure requirements. This reduced the sample size to 152 
n=709. 153 
As to control for exposure to certain occupational tasks during estimation of 154 
MSD symptom prevalence the survey cohort was filtered further.  155 
2. Participants were only considered for further analysis if they spent 50% 156 
or more of their workday in their office, and of this time at least 50% was 157 
spent on computer work. This reduced the sample size to n= 569. 158 
 159 
2.3 Ethics 160 
All parts of the questionnaire were approved by the Ethics Committee, 161 
University of Limerick, Ireland (file no. S&E 09/19). 162 
 163 
2.4 Questionnaire design 164 
A modified and expanded version of the questionnaire used in Collins and 165 
O’Sullivan (2010) was used in this study. 166 
 167 
Section (A) of the survey was based on the Nordic Musculoskeletal 168 
Questionnaire (NMQ) (Kuorinka et al., 1987). The NMQ has been widely used 169 
in epidemiological studies of various workplaces (Akrouf et al., 2010, 170 
Janwantanakul et al., 2010). The questionnaire included details on 171 
biographics, including, gender, age, weight, height and subsequent 172 
information on disorder symptoms in specific anatomical regions, 173 
experienced over the previous 12 months and the previous 7 days (note, from 174 
here on in the terms MSD prevalence and MSD symptoms relate to the self-175 
reporting of symptoms of MSDs). Nine symptom sites were examined; neck, 176 
shoulders, upper back, elbows, lower back, wrists/hands, 177 
hips/thighs/buttocks, knees, and ankles/feet. For the purpose of this 178 
research the second half of the NMQ, which deals with functional impact of 179 
disorders at home and work, was not used as they were not part of the 180 
research objectives.  181 
 182 
Additional information on employment history and level of exposure to 183 
computer use at work was also recorded.  184 
Section (B) surveyed physical activity levels (Baecke et al., 1982). Baecke and 185 
associates developed the questionnaire to evaluate a person's physical 186 
activity, separating it into three distinct dimensions; physical activity at work, 187 
sport during leisure time, and physical activity during leisure time which 188 
excluded sport. Three corresponding indices arise from the results: the Work 189 
Index, Sport Index, and Leisure Index. The lowest possible value of the 190 
indices is 1.0 unit, signifying the lowest physical activity, while the highest 191 
possible value is 5.0 units, signifying the highest physical activity.  Test-retest 192 
analysis of this questionnaire showed that the reliability of the three indices 193 
are adequate (0.74-0.88) (Baecke et al., 1982). Hertogh et al. (2008) also tested 194 
the validity of the Baecke questionnaire, comparing it to the energy 195 
expenditure according to the doubly labelled water method. The Spearman 196 
correlation coefficient between the questionnaire score and the physical 197 
activity ratio was classified as moderate. 198 
 199 
Section (C) consisted of questions surveying psychosocial aspects at work, 200 
based on the short version of the Copenhagen Psychosocial Questionnaire 201 
(COPSOQ) (Kristensen et al., 2005).  202 
 203 
A copy of the full questionnaire is given in Appendix A. 204 
 205 
2.5 Survey protocol and procedure 206 
The online questionnaire was circulated via staff email accounts in two 207 
academic organisations. The email described the project and included a web-208 
link to the online questionnaire. Completion of the survey took approximately 209 
5-10 minutes.  210 
 211 
2.6  Statistical analysis 212 
The data presented in this study are self-reported MSD symptom prevalence, 213 
hereafter described as prevalence. Initial descriptive analysis investigated 214 
normality, linearity, and homoscedasicity of the data. Exposures to office 215 
work, computer work, sports index, leisure index, work index, job content, job 216 
demands  and work environment  were all not normally distributed. The data 217 
were analysed to determine the strength and variability in the skewness of the 218 
data. If the skewness of a variable divided by its standard error results in a 219 
value greater than 3.00 the skewness may be reported as high, therefore 220 
supporting the continuation of analysis through non-parametric techniques 221 
(Abdelmonem et al., 2011). Each of the variables mentioned above had 222 
skewness values less than 3.00 advocating that the raw data could be analysed 223 
by parametric techniques.  224 
 225 
Chi-squared tests for independence were performed on the MSD data.  226 
Nquery software was used to perform a post hoc power calculation estimates 227 
of the observed power for the differences in neck and shoulder prevalence 228 
between genders for each age group. For the exposure data, Mann-Whitney 229 
and Krusal Wallis tests were performed to test gender and age differences 230 
respectively with Bonferroni correction to p values for multiple comparisons 231 
as appropriate. Data were presented as means and Standard Deviation (SD) of 232 
the mean. Statistical significance was set at p < 0.05. 233 
 234 
3.0 Results  235 
3.1 Participant details  236 
The mean age for females was 40.3 ± 10.89 years, mean stature 165.1 ± 11.3 cm 237 
and mean body weight 65.85 ± 12.4 kg. The mean age for males was 40.1 ± 238 
11.7 years, mean stature 177.9 ± 14.5 cm and mean body weight 82.7 ± 18.5 kg. 239 
Males were significantly heavier (p<0.0005) and taller (p<0.0005) than the 240 
females.  241 
 242 
3.2 Prevalence 243 
Table 1 identifies that neck (58%), shoulder (57%) and lower back (51%) 244 
showed the highest reported symptoms across the cohort. Subsequently 245 
Figure 1 illustrates that neck  (F:62%, M:41%; p<0.005) and shoulder (F:62%, 246 
M:36%; p<0.005)  disorders were significantly different across gender, as was 247 
elbow (F:11%, M:5%; p<0.05), upper back (F:35%, M:21%p<0.05) and 248 
hip/thigh (F:17%, M:11%p<0.05) (Table 2). With the marked levels identified 249 
for neck and shoulder symptoms the remainder of this journal focused on 250 
these highly susceptible regions (Figure 2). For the neck, prevalence was 251 
significantly higher (p<0.01) for the young females (64%) than for the young 252 
males (41%). For the middle age group (M:43%; F:  63%) and the old group 253 
(M: 44%; F: 70%) there were also significant gender differences (p<0.005), 254 
again with higher prevalence for the females over the males. For shoulder 255 
females again reported higher prevalence than males in the young group (M: 256 
44%; F: 69%; p<0.005), middle aged group (M: 30%; F: 64%; p<0.0005), and the 257 
old age group (M: 46%; F: 65%) (p<0.05). For lower back symptoms males 258 
reported lower prevalence in 18-30 year old group (M: 44%; F:59%),  31-50 259 
year old group (M: 49%; F:50%) and 51+ year old group (M: 49%; F:50%).   260 
In the 51+ group females had significantly higher prevalence in the elbow 261 
(p<0.01) and wrist/hand (p<0.05) regions. In the 31-50yrs group females 262 
reported a significantly higher prevalence for the upper back (p<0.005) and 263 
knees (p<0.05; Table 2). 264 
[Table 1 and Table 2 about here]  [Figure 1 and Figure 2 about here] 265 
 266 
3.3 Gender and Age differences in occupational descriptors, activity indices 267 
and psychosocial exposures  268 
Table 3 shows that work index (p<0.05), sports index (p<0.0005), and job 269 
content ( p>0.0005) were significantly higher for males compared to females. 270 
Older individuals reported significantly higher employment experience 271 
(p<0.0005) than younger workers. Younger individuals reported significantly 272 
higher scores for PC usage (% time) (p<0.0005), sports index (p<0.0005), and 273 
job content (p<0.05) than the older workers. Table 3 also shows that office 274 
work increased significantly with age for females (Office work p<0.005;) while 275 
for males it decreased significantly with advancing age (Office work p<0.0005; 276 
PC work p<0.0005). Furthermore, sports index decreased significantly across 277 
age, for both genders (p<0.0005). 278 
 279 
3.4 Symptomatic and asymptomatic exposures 280 
Table 4, Table 5 and Table 6 illustrate the significant differences in 281 
occupational exposures between the symptomatic and asymptomatic groups 282 
for neck, shoulder and lower back prevalence respectively. The figures 283 
represent the calculated p-value for the entire cohort collectively and 284 
separately for each gender and age group, and age groups within gender. For 285 
neck disorders, symptomatic individuals reported significantly higher levels 286 
of office work (p<0.05) and PC usage (p<0.005), and significantly lower levels 287 
of job content (p<0.01), job demands (p<0.05), and work environment (p<0.05) 288 
compared to asymptomatic participants. For the shoulder, symptomatic 289 
individuals exposure levels were significantly higher for office work (p<0.05) 290 
and PC usage (p<0.05) and significantly lower for job content (p<0.05) 291 
compared to asymptomatic individuals. For the lower back prevalence 292 
symptomatic individuals reported a significantly lower leisure index 293 
(p<0.005), job demands (p<0.05), and work environment (p<0.05) score 294 
compared to asymptomatic individuals.  295 
  296 
[Table 3, 4,5 6 about here] 297 
  298 
4.0 Discussion 299 
4.1 Prevalence of MSD symptoms  300 
4.1.1 General observations 301 
This study highlights that while previous studies have investigated gender 302 
differences in MSD prevalence, that there is a distinct lack of prevalence data 303 
for males and females across the working age, including details of their 304 
activity levels and psychosocial risk exposures.  305 
 306 
In terms of prevalence within sedentary based occupations numerous studies 307 
show similar trends to the current findings (Gerr et al., 2002, Korhonen et al., 308 
2003, Jensen, 2003, Heiden et al., 2013). Korhonen et al. (2003) investigated 309 
work-related and individual factors as predictors for incident of neck 310 
symptoms among employees with VDU units. The annual incidence was 311 
relatively high with females being at a significantly greater risk than males. In 312 
the current study work-related MSD prevalence was higher for the neck 313 
(58%), shoulder (57%) and lower back (51%) regions across age and gender. 314 
Aside from neck, shoulder and lower back symptoms, wrist/hand symptoms 315 
were also highly prevalent in office based occupations, possibly attributed to 316 
the repetitive, yet constrained use, of the wrists and hands during computer 317 
use. Within the current study prevalence rates for wrist/hand disorders were 318 
relatively moderate (29%) in comparison to previous studies (Jensen, 2003, 319 
Arvidsson et al., 2006), but still notably higher compared to other body 320 
regions. Notwithstanding the importance of symptoms in the other body sites 321 
the remainder of this discussion will focus on the prevalence of neck, 322 
shoulder, lower back and wrist/hand symptoms due to their high prevalence 323 
in office based environments. 324 
 325 
4.1.2 Gender 326 
Findings from the current survey showed a significant gender difference for 327 
neck and shoulder symptoms, where females reported considerably higher 328 
prevalence than males. Arvidsson et al. (2006) reported similar gender 329 
differences for air traffic controllers, as did Treaster and Burr (2004) after a 330 
comprehensive review of literature. Furthermore, De Zwart et al. (2000) also 331 
tested the hypothesis that the higher risk of MSDs for females could partly be 332 
explained by differences in the distribution of genders in occupations with 333 
different risks. The hypothesis was rejected on the grounds that females 334 
showed increased risk, after occupational class was adjusted for. Evidence 335 
highlighting precise reasons for the increased prevalence are lacking, yet the 336 
expected gender-related physiological differences might be plausible.  337 
 338 
Neck and shoulder prevalence was higher for females than males 339 
strengthening the general case that females experience more work-related 340 
MSD symptoms, particularly in office based occupations. Korhonen et al. 341 
(2003) found that the female gender was also a strong predictor of incidence 342 
of neck discomfort among office employees. Other researchers have 343 
suggested that some biological differences between genders such as body 344 
size, muscular capacity, hormonal conditions, and work-life balance can at 345 
least in part be attributed to a female predisposition to MSDs (Kilbom et al., 346 
1998, De Zwart et al., 2000). Others propose that higher prevalence for females 347 
is due to higher exposure to physical and psychosocial conditions (Karlqvist 348 
et al., 2002, De Zwart et al., 2000). But much is still unknown in regards to 349 
gender predisposition to MSDs. Strong epidemiological studies where 350 
confounders are controlled are necessary to progress explanations in this 351 
respect.   352 
 353 
4.1.3 Age 354 
Older females reported particularly high neck prevalence compared to their 355 
younger counterparts.  Additionally, older females showed significantly 356 
higher prevalence of wrist/hand symptoms compared to older males. This 357 
might in part be attributed to the reduced use of computers (Table 3) by the 358 
older male cohort. Even though the results are calculated on individuals from 359 
similar work environments older females reported a 10% increase in exposure 360 
time to computer use. Notwithstanding this, considerably more research 361 
would be appropriate to confirm these annotations.  362 
 363 
Collins and O’Sullivan (2010) identified an increase in neck, shoulder, and 364 
lower back symptoms across age, yet age did not show a significant effect 365 
there either. Building on those results the current findings show that 366 
prevalence was high but not significantly different across the age groups. Yet, 367 
in the case of wrist/hand disorders additional research is required to confirm 368 
the current findings. 369 
 370 
4.2 MSD symptom risk factors 371 
4.2.1 General observations 372 
Ergonomic investigations of office based occupations have generally 373 
characterised such work as often involving low force static contractions. 374 
Sedentary occupations, of which computer work is synonymous, may be 375 
further characterised into work that involves static shoulder postures and 376 
repetitive wrist/hand movements. Research suggests that low force static 377 
contractions can be damaging, in the long term, to a workers musculoskeletal 378 
health (Johansson et al., 2003). More often than not computer use is positively 379 
associated with musculoskeletal symptoms, particularly for the 380 
neck/shoulder regions.  381 
 382 
4.2.2 Gender 383 
Gender was the strongest predictor of neck and shoulder disorders, 384 
strengthening the general case that females experienced higher prevalence of 385 
work-related MSD symptoms, particularly in office based occupations. 386 
Korhonen et al. (2003) investigated work related and individual related 387 
factors as predictors for incidence of neck discomfort among office employees 388 
working with VDUs and reported that the female gender was also a strong 389 
predictor. Many researchers have suggested that biological differences 390 
between genders such as, body size, muscular capacity, hormonal conditions, 391 
and work-life balance explain a lot of the differences in MSD prevalence 392 
amongst males and females (Kilbom et al., 1998, De Zwart et al., 2000). Others 393 
propose that higher prevalence by females are due to higher exposure to 394 
physical and psychosocial conditions (Karlqvist et al., 2002, De Zwart et al., 395 
2000). Much is still unknown in regards to the gender effect on MSD 396 
susceptibility. Future studies investigating physiological aspects of this debate 397 
are necessary.  398 
 399 
4.2.3 Age 400 
The general research question to this point was an expected increase in MSD 401 
prevalence with age for this group of workers. Notwithstanding the high 402 
prevalence of specific symptoms, age in itself did not show significant 403 
associations with upper extremity symptoms. There was however a 404 
significant age association with knee symptoms.  405 
A noticeable problem in similar epidemiological studies is that advancing age 406 
and increasing number of years on the job are usually highly correlated. Age 407 
is a true confounder with years of employment, so that these factors must be 408 
adjusted for when determining relationships with work. Many of the 409 
epidemiology studies that looked at populations with a wide age variance 410 
have controlled for age by statistical methods (Bernard, 1997). Several of these 411 
studies found age to be associated with MSDs (Pardon, 2007, Wu et al., 2005, 412 
Soares et al., 2003, Guo et al., 1995, Heiden et al., 2013), however others have 413 
not (Bhanderi et al., 2008). Widanarko et al. (2011) conducted a telephone 414 
interview study of injury prevalence in the general population in New 415 
Zealand which showed similar results to the current study with negligible 416 
differences in MSD symptom prevalence across age. Regarding the current 417 
study, the data indicated that within gender, age had a poor association with 418 
MSD symptoms. But these data reflect the employees and the work exposures 419 
of  the two universities studied. As such, the results are not generalisable to 420 
office work as a whole.  More studies of other office environments are 421 
necessary to determine if this trend is also present beyond the organisations 422 
studied.  423 
 424 
4.2.4 Computer use 425 
Brandt et al. (2004) also reported that computer use was a predictive index of 426 
neck symptoms, and attributed it to awkward static postures and the 427 
inadequate design of the workstations. When reviewing the literature there 428 
seems to be increasing evidence for an association between the duration of 429 
computer use and MSD symptoms in the forearm and wrist/hand compared 430 
to neck/shoulder symptoms (Wahlstrom, 2005, Marcus et al., 2002). Yet in the 431 
current study computer work was not a predictive index of wrist/hand 432 
disorders. The broad index of computer exposure (i.e. % time) used in this 433 
study may underestimate the intensity of computer use, and therefore the 434 
current index may not be sensitive enough in capturing specific workplace 435 
risks (e.g. deviated postures & repetition)  associated with such work. These 436 
are believed to show greater associations to wrist/hand symptoms as 437 
neck/shoulder symptoms (Lee et al., 2008, Dennerlein and Johnson, 2006a, 438 
Dennerlein and Johnson, 2006b). Therefore, additional research incorporating 439 
biomechanical and postural measurements would improve our knowledge on 440 
the association between computer use and MSD symptoms.  441 
  442 
4.2.5 Psychosocial risks 443 
General findings in this topic area suggest that whilst psychosocial risks may 444 
have a role in causation of MSDs there was low evidence of important 445 
differences in the exposures between age and gender, both in past findings 446 
and in the current study. 447 
It has been argued that computerisation of an office work environment may 448 
adversely affect social interaction by isolating work to the computer 449 
workstation and separating it from the usual social environment. This may 450 
reduce access to social support mechanisms, an important buffer between job 451 
stressors and worker stress (Griffiths et al., 2007). There is now growing 452 
evidence that the psychosocial risk factors within a computerised work 453 
environment may be at least as important as other factors (Pransky et al., 454 
2002) especially for MSDs of the neck (Ferandez de las Penas, 2011). In 455 
relation to the current study job content scores were lower for individuals 456 
reporting neck symptoms, highlighting potential risks around work 457 
autonomy and reports of MSD symptoms. More interestingly, questions 458 
remain as to why similar trends were observed for job demands suggesting 459 
individuals with less cognitively demanding work being more susceptible to 460 
MSD symptoms; a finding that is not often supported in MSD research.  461 
 462 
4.2.6 Physical activity 463 
Physical activity in this study was measured in the context of sport, work and 464 
leisure actions. Levels and intensities were moderate, but decreased with age, 465 
particularly for the sports index. Yet, the only activity index that significantly 466 
predicted a symptom was leisure activity. A negative association was 467 
reported for leisure activities and lower back symptoms. Hildebrandt et al. 468 
(2000) also reported that low levels of activity during leisure time were 469 
associated with higher prevalence rates of low back symptoms. Additionally, 470 
other studies have concluded that leisure activity is effective in preventing 471 
low back symptoms (Morken et al., 2007, Vuori, 2001). The inference may 472 
therefore be made that maintaining a dynamic and active lifestyle during 473 
leisure time has a positive effect on musculoskeletal health for the lower back 474 
through conditioning. But relevance to age and gender is unproven and 475 
requires further research. Additionally it is not possible to ascertain from the 476 
current study if those involved in more physical activity experienced less 477 
symptoms, of if people performed less activity due to experiencing MSD 478 
symptoms. This is an important limitation of this study design. 479 
6. Conclusions 480 
 Prevalence of self reported symptoms were highest for the Neck (58%), 481 
shoulder (57%) and lower back (51%).  482 
 Neck, shoulder and lower back symptoms were not significantly 483 
different between age groups. Older females (51+ yrs) showed a 484 
significantly higher prevalence of wrist/hand symptoms compared to 485 
older aged males. 486 
 Females reported a significantly higher prevalence of neck and 487 
shoulder symptoms in each of the age groups than for males. There 488 
was a negligible gender difference in lower back reports across age 489 
groups. 490 
 Females showed significantly higher exposure to office work and PC 491 
use. Separately, males reported significantly higher levels of work 492 
index, sports index, and job content (i.e. autonomy), and a lower 493 
leisure index was associated with lower back symptoms. 494 
 Psychosocial risks did not show strong associations with MSD 495 
symptoms in the cohort studied, yet there was evidence of important 496 
differences in the exposures between age and gender. 497 
 Activity at work was lower for females and reduced with age, and 498 
negatively correlated with lower back symptom prevalence.  499 
 Both sports activity and work activity reduced with age, with males 500 
reporting a significantly higher level than females. Leisure activity 501 
showed a marginal difference between males and females. 502 
503 
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Appendix A Questionnaire 633 
A. PERSONAL DETAILS 634 
          Date               Month                 Year 
1. Today’s Date       
 
                                   2. Gender   Male     Female 
 
  3. Age:          Years 
 
  4. Nationality  
           kg                                               Stone 
5. What is your weight?  or  
 
   feet                          inches                        cm 
6. What is your height?    or  
 
                    7. Are you right or left handed?  Right  Left             Both 
 
  8. How long have you worked in your 
current workplace? 
   
Years/months 
  9. What is you occupation? e.g. Admin/Lecturer/Post-Grad 
                                                          10. Do you use computers at work? Yes     No  
 
  11. If YES:  
On average, how many hours a day do 
you spend working on a computer? 
  
hours 
B. MUSCULOSKELETAL DISORDERS 635 
We would like to know how your current work has affected the following. 636 
Please answer by placing a tick in the relevant box –            one tick per question. 637 
Have you at any time during the past 12 months had trouble such as ache, pain, discomfort, 
numbness while performing your work, in : 
12. Neck 13. Shoulders 
No      
 
No      
 
Yes      
 
Yes  In right shoulder 
 
   In left shoulder 
 
   In both shoulders 
 
14. Elbows 15. Wrists/hands 
No      
 
No      
 
Yes  In right elbow 
 
Yes  In right wrist/hand 
 
  In left elbow 
 
  In left wrist/hand 
 
  In both elbows 
 
  In both wrists/hands 
 
√   
16. Upper Back 17. Lower Back (small of back) 
No      
 
No      
 
Yes      
 
Yes      
 
18. One or both hips/thighs/buttocks 19. One or both knees 
No      
 
No      
 
Yes      
 
Yes      
 
20. One or both ankles/feet  
No      
 
 
Yes      
 
 
C PHYSICAL ACTIVITY  638 
Please answer by placing a circle around your chosen answer: 639 
21. At work I sit Never Seldom Sometimes Often Very Often 
22. At work I stand Never Seldom Sometimes Often Very Often 
23. At work I walk Never Seldom Sometimes Often Very Often 
24. At work I lift heavy loads Never Seldom Sometimes Often Very Often 
25. After work I am tired Never Seldom Sometimes Often Very Often 
26. At work I sweat Never Seldom Sometimes Often Often 
27. In comparison of others of my own age I 
think my work is physically 
Much 
heavier 
Heavier As heavy Lighter 
Much 
Lighter 
28. Do you play sports?  Yes  No  
 If YES:      
a. Which do you play most frequently?     e.g. Tennis 
b. How many hours a week?      
c. How many months a year?      
       
 If you play a SECOND sport:      
d. Which do you play most frequently?     e.g. Tennis 
e. How many hours a week?    hours  
f. How many months a year?    month(s)  
29. In comparison with others of my own age I 
think my physical activity during leisure 
time is: 
Much 
more 
More The same Less  Much Less 
30. During leisure time I sweat: Never Seldom Sometimes Often Very Often 
31. During leisure time I play sport: Never Seldom Sometimes Often Very Often 
32. During leisure time I watch television Never Seldom Sometimes Often Very Often 
33. During leisure time I walk Never Seldom Sometimes Often Very Often 
34. During leisure time I cycle Never Seldom Sometimes Often Very Often 
35. How many minutes do you walk and/or 
cycle per day to and from work/school 
and shopping? 
< 5 mins 
5-15 
mins 
15-30 mins 30-45 mins > 45 mins 
D WORK CONTENT  640 
Please answer by placing a circle around your chosen answer: 641 
36. Do you have to work very fast? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
37. Is your workload unevenly 
distributed so it piles up? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
38. How often do you not have time to 
complete all your work tasks? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
39. Does your work put you in 
emotionally disturbing situations? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
40. Do you have a large degree of 
influence concerning your work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
41. Can you influence the amount of 
work assigned to you? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
42. Do you have any influence on what 
you do at work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
43. How often do you get help and 
support from your colleagues? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
44. How often do you get help and 
support from your immediate 
superior? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
45. How often does your superior talk 
with you about how well you carry 
out your work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
46. How often do your colleagues talk 
with you about how well you carry 
out your work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
47. Is there good co-operation between 
the colleagues at work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
48. Do you feel part of a community at 
your place of work? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
642 
 643 
49. Can you decide when to take a 
break? 
Always Often Sometimes Seldom 
Never/Hardly 
Ever 
50. Do you get emotionally involved in 
your work? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
51. Does your work require that you 
hide your feelings? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
52. Does your work require you to take 
the initiative? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
53. Do you have the possibility of 
learning new things through your 
work? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
54. Is your work meaningful? To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
55. Do you feel that the work you do is 
important? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
56. Would you like to stay at your 
current place of work for the rest of 
your working life? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
57. Do you feel that your place of work 
is of great personal importance to 
you? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
58. At your place of work, are you 
informed well in advance 
concerning for example important 
decisions, changes, or plans for the 
future? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
59. Do you receive all the information 
you need in order to do your work 
well? 
To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
644 
 645 
To what extent would you say that your immediate supervisor…   
60. - is good at work planning? To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
61. - is good at solving conflicts? To a very 
large 
extent 
To a 
large 
extent 
Somewhat 
To a small 
extent 
To a very small 
extent 
 646 
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Figure 1 Average percentage (%) of participants (n=569) reporting MSD by 
body region  
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Figure 2 Significant gender differences (p-values), and measure of association 
(OR-value)by age groups for self-reported neck, shoulder and lower 
back MSD symptoms (n=569) 
 
Table 1 Prevalence for each age group, for both gender combined and separately 
within genders (n=569) 
  Neck Shoulders Elbows 
Wrists 
Hands 
Upper 
Back 
Lower 
Back 
Hip(s) 
Thigh(s) 
Knee(s) 
Ankle(s) 
Feet 
Combined M&F  
18-30 (n=145) 55% 60% 6% 31% 36% 54% 19% 10% 8% 
31-50 (n=299) 58% 55% 8% 29% 31% 49% 12% 11% 7% 
51+ (n=125) 62% 59% 15% 26% 29% 50% 22% 28% 14% 
Males                   
18-30 (n=54) 41% 44% 6% 33% 28% 44% 15% 11% 11% 
31-50 (n=77) 43% 30% 4% 23% 14% 49% 8% 5% 6% 
51+ (n=39) 44% 46% 5% 15% 26% 49% 13% 23% 10% 
Females                   
18-30 (n=91) 64% 69% 5% 30% 41% 59% 21% 10% 5% 
31-50 (n=222) 63% 64% 9% 31% 36% 50% 13% 14% 8% 
51+ (n=86) 70% 65% 20% 31% 30% 50% 27% 30% 15% 
 Males (n=170) 41% 36% 5% 24% 21% 46% 11% 11% 8% 
Females (n=399) 62% 62% 11% 30% 35% 50% 17% 16% 9% 
Sig. p<0.0005 p<0.0005 p<0.05 p=0.135 p<0.0005 p=0.367 p<0.05 p=0.096 p=0.977 
 
Table(s)
Table 2 Gender differences in symptoms, within age group (observed power) 
Age Neck Shoulder Elbows Wrists/Hands 
Upper 
Back 
Lower 
Back 
Hips Knees Ankles 
18-30 0.007 (71%) 0.004 (80%) 0.988 0.648 0.112 0.083 0.368 0.817 0.259 
31-50 0.004 (83%) 0.0001 (99%) 0.093 0.219 0.0001 0.895 0.189 0.019 0.770 
51+ 0.004 (73%) 0.036 (43%) 0.009 0.034 0.549 0.799 0.074 0.370 0.437 
 
Table 3 Average scores and p-values for occupation descriptors, activity indexes, and 
psychosocial variables by age and gender (n=709) 
Scale Sig. 
a
 Sig. 
b
 Age 
Male Female 
Avg. SD Sig.
b
 Sig.
c
 Avg. SD Sig.
b
 Sig.
c
 
Employment 
(years) 
p=0.744 p<0.0005 
18-30 3.26 1.58 
p<0.0005 
2
$ 
3
$
 3.49 2.08 
p<0.0005 
2
* 
3
$
 
31-50 8.51 6.48 1
$ 
3
$
 8.83 6.46 1
$
 3
$
 
51+ 19.89 11.12 1
$ 
2
$
 16.13 9.84 1
$ 
2
¶
 
Office Work (% 
time) 
p<0.0005 p=0.698 
18-30 0.75 0.22 
p<0.0005 
2
$ 
3
$
 0.69 0.23 
p<0.005 
2
* 
3
$
 
31-50 0.61 0.23 1
$
 0.74 0.24 1
*
 
51+ 0.60 0.25 1
$
 0.77 0.26 1
$
 
PC Usage (% 
time) 
p<0.005 p<0.0005 
18-30 0.80 0.21 
p<0.0005 
2
*** 
3
$
 0.80 0.19 
p<0.05 
3
*
 
31-50 0.68 0.26 1
***
 0.77 0.19  
51+ 0.62 0.26 1
$
 0.71 0.26 1
*
 
Work Index  p<0.05 p=0.647 
18-30 2.40 0.41 
p=0.239 
 2.43 0.31 
p=0.321 
 
31-50 2.49 0.47  2.35 0.44  
51+ 2.41 0.44  2.32 0.51  
Sports Index p<0.0005 p<0.0005 
18-30 3.23 1.03 
p<0.0005 
2
* 
3
$
 2.74 0.88 
p<0.0005 
2
**
3
$
 
31-50 2.79 1.00 1
* 
3
*
 2.45 0.90 1
** 
3
*
 
51+ 2.45 0.86 1
$ 
2
*
 2.24 0.93 1
$ 
2
*
 
Leisure Index p=0.413 p=0.491 
18-30 2.63 0.74 
p=0.722 
 2.64 0.60 
p=0.533 
 
31-50 2.65 0.64  2.72 0.65  
51+ 2.71 0.65  2.73 0.74  
Job Content p<0.0005 p<0.05 
18-30 71.23 12.68 
p=0.733 
 65.40 15.66 
p=0.063 
2
*
 
31-50 67.78 17.10  60.53 19.02 1
*
 
51+ 68.44 17.47  62.02 20.24  
Job Demands p=0.856 p=0.496 
18-30 71.23 12.68 
p=0.888 
 54.84 15.14 
p=0.398 
 
31-50 55.30 16.93  53.56 18.74  
51+ 54.76 18.10  55.73 20.00  
Work 
Environment 
p=0.223 p=0.242 
18-30 56.35 14.95 
p=0.505 
 59.44 17.50 
p=0.177 
 
31-50 55.38 16.05  54.58 18.89  
51+ 51.79 17.26  56.06 20.07  
**  p < 0.01  $ p < 0.0005  1 = Sig. with 18-30         
 
a. Gender difference in exposure  
   (2-tailed)     (2-tailed) 
 2 =  Sig. with 31-50       b. Age difference in exposure  
*  p < 0.05 *** p < 0.005   3 =  Sig. with 51+     
 
c.  Age comparisons within gender  
   (2-tailed)    (2-tailed) 
       
Table 4 Differences (significance levels) in occupational exposure for neck symptomatic and asymptomatic participants 
Factor Overall Males Females 18-30 31-50 51+ 
Males Females 
18-30 31-50 51+ 18-30 31-50 51+ 
Employment 1.00 0.492 0.789 0.258 0.815 0.377 0.897 0.876 0.167 0.220 0.937 0.105 
Office Work 0.035*B 0.049*B 0.937 0554 0.039*B 0.094 0748 0.070 0.105 0.929 0.917 0.959 
Computer Work 0.002***B 0.057 0.105 0.258 0.010*B 0.103 0.550 0.169 0.262 0.293 0.209 0.551 
Work Index 0.215 0.981 0.017*B 0.842 0.669 0.088 0.850 0.914 0.636 0.779 0.128 0.024*B 
Sports Index 0.111 0.272 0.777 0.113 0.574 0.518 0.144 0.323 0.434 1.00 0.297 0.408 
Leisure Index 0.096 0.338 0.231 0.426 0.194 0.520 0.761 0.283 0.774 0472 0.453 0.573 
Job Content 0.008**A 0.249 0.281 0.613 0.057 0.066 0.460 0.465 0.548 0.668 0.423 0.209 
Job Demands 0.027*A 0.824 0.010*A 0.549 0.005**A 0.711 0.714 0.345 0.187 0.635 0.0001
$
A 0.204 
Work Environment 0.029*A 0.243 0.027*A 0.035*A 0.136 0.987 0.581 0.953 0.084 0.011*A 0.098 0.609 
* p<0.05; ** p<0.01; *** p<0.005; $ p<0.001
 A= lower scores for symptomatic         
  B= higher scores for symptomatic         
 
Table 5 Differences (significance levels) in occupational exposure for shoulder symptomatic and asymptomatic participants 
Factor Overall Males Females 18-30 31-50 51+ 
Males Females 
18-30 31-50 51+ 18-30 31-50 51+ 
Employment 0.331 0.969 0.333 0.886 0.903 0.479 0.183 0.819 0.451 0.445 0.868 0.370 
Office Work 0.019*B 0.018*B 0.957 0.105 0.008***B 0.030*B 0.586 0.237 0.010*B 0.244 0.498 0.919 
Computer Work 0.021*B 0.338 0.322 0.921 0.020*B 0.377 0.636 0.918 0.620 0.825 0.150 0.954 
Work Index 0.683 0.958 0.121 0.081 0.175 0.187 0.435 0.919 0.811 0.132 0.789 0.033*B 
Sports Index 0.149 0.330 0.471 0.011*A 0.343 0.551 0.023*A 0.976 0.673 0.723 0.712 0.358 
Leisure Index 0.904 0.240 0.686 0.471 0.775 0.812 0.069 0.456 0.355 0.483 0.718 0.389 
Job Content 0.019*A 0.896 0.255 0.635 0.011*A 0.447 0.738 0.852 0.952 0.718 0.107 0.757 
Job Demands 0.039*A 0.345 0.064 0.798 0.044*A 0.377 0.820 0.912 0.107 0.886 0.026*A 0.880 
Work Environment 0.155 0.320 0.129 0.097 0.285 0.991 0.447 0.874 0.165 0.052 0.214 0.713 
* p<0.05; ** p<0.01; *** p<0.005; $ p<0.001
 A= lower scores for symptomatic         
  B= higher scores for symptomatic         
 
Table 6 Differences (significance levels) in occupational exposure for lower back symptomatic and asymptomatic participants 
Factor Overall Males Females 18-30 31-50 51+ 
Males Females 
18-30 31-50 51+ 18-30 31-50 51+ 
Employment 0.106 0.899 0.034 0.446 0.787 0.190 0.711 0.456 0.791 0.409 0.876 0.144 
Office Work 0.215 0.877 0.168 0.667 0.733 0.012*B 0.713 0.614 0.704 0.541 0.927 0.004**B 
Computer Work 0.127 0.679 0.147 0.826 0.696 0.043*B 0.406 0.644 0.726 0.711 0.896 0.021*B 
Work Index 0.496 0.854 0.271 0.440 0.210 0.201 0.658 0.585 0.305 0.163 0.250 0.385 
Sports Index 0.107 0.009**A 0.875 0.040*A 0.449 0.426 0.033*A 0.322 0.097 0.825 0.789 0.886 
Leisure Index 0.003**A 0.005**A 0.088 0.012*A 0.315 0.047*A 0.262 0.046*A 0.073 0.016*A 0.957 0.338 
Job Content 0.127 0.904 0.135 0.169 0.806 0.085 0.451 0.574 0.138 0.086 0.547 0.300 
Job Demands 0.038*A 0.880 0.018*A 0.224 0.289 0.141 0.940 0.884 0.591 0.115 0.199 0.152 
Work Environment 0.047*A 0.049*A 0.234 0.012*A 0.419 0.528 0.353 0.724 0.022*A 0.007**A 0.468 0.405 
* p<0.05; ** p<0.01; *** p<0.005; $ p<0.001
 A= lower scores for symptomatic         
  B= higher scores for symptomatic         
 
